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(71) We, SANDOZ LTD., of 35 
Lichtstrasse, 4002 Basle, Switzerland, a Swiss 
Body Corporate, do hereby declare the in- 
vention, for which we pray that a patent may 
be granted to us, and die method by which 
it is to be performed, to be particularly de- 
scribed in and by the following statement: — 

'The present invention relates to new hetero- 
cyclic compounds. 

The present invention provides compounds 
of formula I, 



(CH 2 ) 3 -A- 



a) reacting a compound of formula II, 




30 



wherein Ri, R 2 and R s are as defined above, 
with a compound of formula III, 




x-(ch 2 ) 3: a^3-f 



III 



wherein 



wherein 

R x is hydrogen, alkyl of 1 to 3 carbon 
atoms, fluorine, chlorine, bromine or 
methoxy, 

R 2 is hydrogen, alkyl of 1 to 3 carbon 
atoms, chlorine or methoxy, or 

Ri and R 2 are ortho one to another and to- 
gether form a methylene dioxy group, 

R 3 is hydroxy, alkylcarboxy or 2 to 5 carbon 
atoms or monoalkylcarbamoyloxy of 2 
to 5 carbon atoms, and 

A is carbonyl, l,3-dioxolan-2-ylidene or 
l,3-dioxan-2-ylidene. 

The present invention also provides a pro- 
cess for producing a compound of formula 
I, comprising 

[Price 33p] 



X is chlorine, bromine, iodine or an organic 

sulphonic acid radical, and 
A is as defined above and which when 
carbonyl, may be protected by ketal, 
thioxo or thxoketal formation, 
and when required removing any carbonyl 
. protecting groups from the resulting com- 
pound, or 

b) reacting a compound of formula la, 



35 



40 




2a 



wherein R„ R 2 and A are as defined above, 
with a compound of formula IVa, 



45 



f 
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wherein 



R 4 is alkyl of 1 to 4 carbon atoms, and 
X 1 is chlorine, bromine or — O . CO . R« 
* wherein R< is as defined above, 

to produce a compound of formula ft, 




o-co-r, - 



wherein Ri, R 2 , R 4 and A are as defined 
above, 

or c) reacting a compound of formula la 
with a compound of formula JVb, 

OCN— R 4 IVb 

wherein R 4 is as defined above, 
to produce a compound of formula Ic, 



> 



Ic 




0-CO-NH-R, 



wherein R ls R 2 , R 4 and A are as defined 
above. 

Process a) may, for example, be effected 
by heating a compound of formula II with 

20 a compound of formula III in an inert organic 
solvent, e.g. an aromatic hydrocarbon such 
as benzene or toluene, a halogenated hydro- 
carbon such as chloroform, a cyclic ether such 
as tetrahydrofuran or dioxane, an alcohol such 

25 as ethanol, dimethyl formamide or acetone, to 
a temperature between preferably 50 and 
150°C, conveniently with the addition of an 
acid-binding agent, e.g. an alkali metal carbon- 
ate such as sodium or potassium carbonate, 

30 or an organic base, e.g. pyridine or triethyl- 
amine. The reaction time may range between 
1 and 70 hours. Suitable protective groups 
for the carbonyl function are, e.g., ketals 
which are capable of being removed at lower 

35 temperatures, preferably at a temperature of 
below 25°C, without the use of highly con- 
centrated acids, such as optionally mixed 
ketals of suitable mono- or divalent alkyl al- 
cohols, alkylthio alcohols or mixed alkyloxo- 

40 thio alcohols. It is preferred to use cyclic 
ketals having 5 or 6 ring members, especially 
dioxolane. The removal of the protective radi- 
cal from the resulting compound after the 



reaction is complete, is effected in known 
manner, e.g. in the case of ketals by hydrolysis 45 
with a dilute mineral acid, e.g. with approxi- 
mately 2 N hydrochloric acid, preferably at 
a temperature between 0 and 25 °C. Thioketals 
may be removed in known manner with 
mercury (II) chloride. 50 

Process b) may be effected in accordance 
with the usual methods for esterification, 
e.g. a compound of formula la may be reacted 
with an acid anhydride or halide of formula 
IVa, optionally in an inert organic solvent, 55 
e.g. an aromatic hydrocarbon such as benzene 
or toluene, or a cyclic ether such as dioxane, 
optionally with the addition of an acid- 
binding agent, e.g. an alkali metal bicarbonate 
or carbonate such as sodium -bicarbonate, 60 
sodium carbonate or potassium carbonate, 
or an organic base such as 
pyridine or triethylamine, which may simul- 
taneously serve as solvent, at a temperature 
between 10 and 80°C. * 65 

The production of a compound of formula 
Ic in accordance with process c) may, for 
example, be effected by reacting a compound 
of formula la with an alkyl isocyanate of 
formula IV&, in an inert organic solvent, e.g. 70 
an aromatic hydrocarbon such as benzene or 
toluene, a halogenated, hydrocarbon such as 
methylene chloride or chloroform, or a cyclic 
ether such as dioxane or tetrahydrofuran, at 
a temperature between 10 and 80°C. > 75 

The compounds of formula I exist in free 
base and arid addition salt form. Acid addition 
salt forms may be produced from free base 
forms in manner known per se, and vice 
versa. gQ 

The compounds of formula I also exist in 
isomeric forms since they possess two asym- 
metric centres at position 1 and 3 of the 
indan nudues. Thus, for example, they may 
be isolated as the 1RS,3RS or the 1RS,3SR 85 
racemates. As will be appreciated a IRS, 3RS 
racemate is an equimolar mixture of the 
1R, 3R and IS, 3S optical isomers and simi- 
larly a IRS, 3SR racemate is an equimolar 
mixture of the 1R, 3S and IS, 3R optical 90 
isomers. Such forms are embraced -with the 
scope of formula I. Diastereoisomers may be 
senarated from mixtures thereof in manner 
known per se, e.g, by fractional crystallization 
of suitable add addition salt forms or by 95 
chromatography. 

Furthermore, the processes a), b) and c) of 
the invention are stereospecific in the sense 
that the configuration at the asymmetric 
centres at positions 1 and 3 of the indan 100 
nucleus of the starting materials remains intact 
and is not affected under the reaction con- 
ditions. As will be readily appreciated there- 
fore, when final compounds of particular iso- 
meric form are required, either separation of 105 
the final compounds obtained may be effected, 
or alternatively, starting materials of the de- 
sired isomeric forms may be employed. 
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The starting materials may, for example, 
be obtained as follows: 

a') A compound of formula II may, for 
example, be obtained by hydrogenolytic 
5 debenzyiation of a compound of formula 

•v V, 




V 



wherein Ri, R 2 and R 3 are as defined above. 
Hydrogenation may, for example, be effected 
10 in the presence of a catalyst, preferably a 
palladium catalyst, in an inert organic solvent, 
e.g. ethyl acetate or a suitable alcohol such as 
ethanol. 



H 




35 



wherein Ri and R 2 are as defined above, 
and this may then be further reduced, e.g. 
with lithium aluminium hydride, to obtain 
a compound of formula I la. 

The above reductions may proceed with 40 
some stereochemical control such that the 
production of one diastereoisomeric form of 
the compounds .of formula Via or Ila, pre- 
dominates" depending on the nature of sub- 
stituents R, and R 2 and the reduction con- 45 
ditions used. When mixtures of diastereoiso- 
meric forms are obtained, they may be separ- 
ated in known manner, e.g. by fractional crys- 
tallization or by chromatography. 

c') A compound of formula VA, 50 



b') A compound of formula Ila, 



H 

I* 




Ila 



wherein R x and R 2 are as defined above, 
may, for example, be obtained by reducing 
a compound of formula VI, 




VI 



20 wherein Ri and R 2 are as defined above. 
Reduction may, for example, be effected with 
a complex metal hydride, e.g. lithium alu- 
minium hydride, in an inert organic solvent, 
e.g. an aromatic hydrocarbon such as benzene, 

25 or an ether such as tetrahydrofuran, dioxane, 
diethyl ether or dimethoxyethane. The reduc- 
tion may be effected in two stages. Thus for 
example a compound of formula VI may first 
be reduced, e.g. with sodium borohydride in 

30 a suitable alcohol such as methanol, or an 
alcohol/water mixture, . or hydrogenolytically 
in die presence of a catalyst, e.g. platinum 
oxide, conveniendy in a suitable alcohol, to 
obtain a compound of formula Via, 



<? H *-<3 




Vb 



wherein Ri, R 2 and R* are as defined above, 
may, for example, be obtained by reacting a 
compound of formula Va, 




wherein R x and R 2 are as defined above, 
with a compound of formula IVa, as described 
in process b). 

d') A compound of formula Vc, 

R 2 O-CO-NH-R, 

wherein Ri, R 8 and R 4 are as defined above, 
may, for example, be obtained by reacting a 
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) 



compound of formula Va, as described in 
process c), with a compound of formula TVb. 

e') A compound of formula Va may, for ex- 
ample, be obtained by reducing a com- 
pound of formula VIII, 



-O 



VII 



wherein R x and R 2 are as defined above, 
as described in process b'). 

f ) A compound of formula VII may, for 
example, be obtained by benzylating a 
compound of formula VI with a compound 
of formula VII, 




<C~^" CH 2 xH vm 



wherein X 11 is chlorine or preferably 
bromine. 

Benzylation may, for example, be effected 
in an inert organic solvent, e.g. an 
aromatic hydrocarbon such as benzene or 
toluene, in the presence of a basic condensation 
agent, e.g. sodium amide. 

g 7 ) A compound of formula VI may, for 
example, be obtained by cyclizing a com- 
pound of formula IX, 




CH 2 -C00H 



wherein R x and R 2 are as defined above, 
with polyphosphorics acid. Cyclization is op- 
tionally effected in an inert organic solvent, 
e.g. an aromatic hydrocarbon such, as benzene, 
at a temperature between 100 and 180°C. 

h') A compound of formula IX may, for 
example, be obtained by hydrolysis of a 
compound of formula X, 



H 



a 



CH 2 - COOR 5 



wherein 

Ri and R 2 are as defined above, and 

R 5 is lower alkyl. 
Hydrolysis is preferably effected in an alkaline 
medium. 



CHj-COORs 

C — CN 
I 

CH 2 -CO0R s 



XI 



wherein R la R 2 and R 5 are as defined above, 
in the presence of a catalyst, with cyclization. 
Hydrogenation is preferably effected at a 
temperature between 50 and 100°C, in an 
autoclave at a hydrogen pressure of 71 to 91 
atmospheres, in the presence of an inert organic 
solvent, e.g. a suitable alcohol, and may have 
a duration of 10 to 50 hours. An example of a 
suitable catalyst is Raney nickel. 

j') A compound of formula XI may, for ex- 
ample, be produced by reacting a com- 
pound of formula XII, 




CH-CM 

1 

CH 2 - C00R 5 



xn 



COORc 



\COOR 5 JSJR 



R5OH 

wherein R 5 is as defined above, 



XIV 



with an aqueous alkali metal cyanide solu- 
tion. The reaction is preferably effected at an 
elevated temperature, e.g. at a temperature 
between 40 and 100°C, and may have a 
duration between 10 and 20 hours. 



35 



i') A compound of formula X may, for ex- 
ample, be obtained by hydrogenating a 40 
compound of formula XI, 



45 



50 



55 



wherein R x , R 2 and R 8 are as defined above, 
in conventional manner with a bromoacetic 
acid alkyl ester in the presence of a basic 
condensation agent. 

k') A compound of formula XII may be 60 
obtained by reacting a compound of for- 
mula XIII, 



wherein Rj, R 2 and R 5 are as defined above, 
optionally in the presence of a water-miscible 65 
inert organic solvent, e.g. a suitable alcohol 
of formula XIV, 



70 
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1') A compound of formula XIII may, for 
example, be obtained by reacting a com- 
pound of formula XV, 




5 wherein R 2 and R 2 are as defined above, 
with a malonic acid ester of formula XVI, 

C00R 5 

Hr- C< XVI 
COOR, 

wherein R 5 is as defined above, 
in conventional manner* 

10 Insofar as the production of the starting 
materials is not particularly described, these 
are known or may be produced in accordance 
with known processes, or in a manner 
analogous to the processes described herein 

15 or to known processes. 

The compounds of formula I have hitherto 
not been described in the literature. They 
exhibit interesting pharmacodynamic proper- 
ties and are therefore indicated for use as 

20 medicaments. More particularly, they exhibit 
analgesic properties, as indicated by standard 
tests, for example, m the tail flick test in 
mice, and by an inhibition of the phenyl 
benzoquinone syndrome in mice. An indi- 

25 cated daily dose amounts to 50 to 500 mg 
which may be administered in divided doses 

2 to 4 times daily or in retard form. Indicated 
unit doses for oral administration contain 12 
to 250 mg of the compounds, aside from solid 

30 or liquid pharmaceutical carriers or diluents. 
p - Fluoro - 4 - (3 - hydroxyspiro [ indan- 
1,3' - pyrrolidin] - V - yl) butyrophenone 
has been found to be particularly effective in 
said tests and is claimed per se and in com- 

35 positions in our co-pending application No. 
4517/75 (Ser. No. 1,401,049). 

The compounds furthermore exhibit central 
nervous system depressant properties as indi- 
cated by standard tests, for example, in the 

40 climbing test with mice, and in the light 
barrier cage test in mice, and by a lowering 
of the rectal temperature. The compounds are 
therefore further indicated for use in 
psychiatry, e.g. for the sedation and treatment 

45 of excitation conditions and, e.g., sleep dis- 
orders. An indicated daily dose amounts to 50 
to 500 mg which may be administered in 
divided doses 2 to 4 times daily or in retard 
form. Indicated unit doses for oral administra- 

50 tion contain 12 to 250 mg of the new com- 
pounds, aside from solid or liquid pharma- 
ceutical carriers or diluents. 4 - (5 - Ghloro- 

3 - hydroxyspiro [indan - 1,3' - pyrrolidin] - 
r - yl) - p - fluorobutyrophenone has been 

55 found to be particularly effective in the above 
central nervous system depressant tests. 



The compounds of formula I in free base 
or pharmaceutically acceptable acid addition 
salt form may be incorporated in a pharma- 
ceutical composition in association with phar- go 
maceutical carriers or diluents. 

One preferred group of compounds are the 
compounds of formula I wherein Ri and R 2 
are hydrogen. 

When R x or R 2 are other than hydrogen, 65 
then one of the substituents is preferably in 
the 5 position of the indan nucleus. 

R 3 in formula I is preferably "methylcarboxy 
or methyicarbamoyloxy. 

The invention is illustrated with reference 70 
to the following Examples, wherein all tem- 
peratures are indicated in degrees Centigrade. 
Unless otherwise indicated, the title compounds 
in the Examples are obtained as a mixture of 
diastereoisomeric forms. 75 . 

Solvents indicated in parentheses after a 
Melting Point are solvents used for recrystal- 
lizatioiL 

EXAMPLE 1. 
p - Fluoro - 4 - (3 - hydroxyspiro [indan- 80 
1,3' - pyrrolidin] - V - yl) butyrophenone. 

A) 15 g of spirofindan - 1,3' - pyrrolidin] - 
3-d are dissolved in 200 cc of dimethyl 
formamide, and the solution is heated tq 85 
100° with 18 g of sodium carbonate and 

23 g of 2 - (3 - chloropropyl) - 2 - 
fluorophenyl) - 13' - dioxolane for 20 
hours. Filtration is subsequently effected, 
the filter residue is washed with 150 cc of 90 
chloroform, and the organic phases are 
concentrated. The 2 - [3 - (3 - hydroxy- 
spiro [indan - 1,3' - pyrrolidin] - 1' - yi)- 
propyl] - 2 - (p - fluorophenyl) - 1,3'- 
dioxolane obtained as yellow oil is taken 95 
up in 300 cc of chloroform without 
previous purification and is stirred with 
250 cc of 2 N hydrochloric acid at room 
temperature for 1} hours. The reaction 
mixture is subsequently rendered alkaline 4QO 
with caustic soda solution, is extracted 
thrice with 100 cc amounts of chloroform, 
and the chloroform phase is concentrated. 
The crude title compound is obtained as 
brown oil, to which a solution of 8 g of 105 
fumaric acid in 150 cc of ethanol is added. 
After the addition of some ether, die 
hydrogen fumarate of the title compound 
is obtained. M.P. 174 — 176° from 
ethanol/ether). no 

B) 8.5 g of spiro [indan - 13' - pyrrolidm]- 
3-ol, 12.0 g of 4 - chloro - p - fluoro- 
butyrophenone and 11.5 g of sodium 
carbonate are heated at reflux in 100 cc 

of dimethyl formamide while stirring for 115 
20 hours. After cooling, filtration is 
effected, the filtrate is evaporated to dry- 
ness, taken up in 300 cc of chloroform 
and extracted thrice with 50. cc amounts 
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Ui 



of 2 N hydrochloric acid The acid extract 
is rendered alkaline with 2 N caustic soda 
solution while cooling and extraction is 
effected with chloroform. The crude title 
compound, obtained as oil after concen- 
trating the chloroform phase by evapora- 
tion, is converted into the hydrogen fumar- 
ate with fumaric acid. The hydrogen 
fumarate of the title compound has a 
Mi\ of 174—176° (from ethanol/ether). 



C) IRS,3SR - p - Fluoro - 4 - (3 - hydroxy- 
spiro [indan - 13' - pyrrolidin] - V - yl) 
butyrophenone. 

Nuclear magnetic resonance measurements 

15 with the use of a europium complex indi- 
cate that the hydrogen fumarate of the 
title compound obtained in accordance 
with Example 1 A) or 1 B), having a 
JvLP. of 174—176°, is a mixture of di- 

20 astereoisomers, which contains 30% of the 
1RS,3RS isomer, and 70% of the 
1RS 5 3SR isomer, 12 g of this mixture are 
dissolved in ethanol, and a small amount 
of ether is added. The compound which 

25 crystallizes slowly is steriadly pure, as 
indicated by its nuclear magnetic reson- 
ance spectrum, and is the hydrogen fumar- 
ate of 1RS,3SR - /> - fluoro - 4 - (3- 
hydroxyspiro [indan - 1,3' - pyrrolidin] - 

30 1' - yl) butyrophenone, having a M.P. of 
183°. 

D) 1RS,3RS - p - Fluoro - 4 - (3 - hydroxy- 
spiro-indan - 1,3' - pyrrolidin] - 1' - yl) 
butyrophenone. 

35 The mother liquor obtained in Example 
1 C) is concentrated, 50 cc of chloro- 
\ form are added to the residue and this 
is shaken thoroughly with 50 cc of a 2 N 
caustic soda solution. The crude 1RS,3RS- 

40 p - fluoro - 4 - (3 - hydroxyspiro [indan- 

I, 3' - pyrrolidin] - 1' - yl) butyrophenone, 
obtained after concentrating the chloro- 
form phase which has been washed and 
dried over magnesium sulphate, is purified 

45 by chromatography on silica gel, and 20 
cc of ethanol saturated with hydrogen 
chloride gas are added. After the addition 
of some ether 3 the hydrochloride of the 
1RS,3RS isomer, having a M.P. of 210— 

50 211°, crystallizes. The starting material 
may be produced as follows: 

a) 200 g of malonic acid diethyl ester, 144 g 
of benzaldehyde, 14 cc of piperidine and 

II. 7 g of benzoic acid are heated in 400 
55 cc of benzene for 14 hours at water separ- 
ating reflux (bath temperature 130 — 140°, 
water separation about 25 cc). After cool- 
ing, 200 cc of benzene are added and 
washing is successively effected twice with 

60 200 cc amounts of water, twice with 200 
cc amounts of 1 N hydrochloric acid and 
100 cc of a saturated sodium bicarbonate 



solution, and the benzene is removed by 
distillation on a rotary evaporator. The 
resulting benzalmalonic acid diethyl ester 65 
is purified by distillation. B.P. 143—152°/ 
0.2 mm Hg, B.P. 127— 134°/0.1 mm Hg. 



b) 120 g of benzalmalonic acid diethyl ester, 
33.6 g of potassium cyanide, 1600 cc of 
ethanol and 160 cc of water are stirred 70 
at a bath temperature of 60° for 12 to 

14 hours. The reaction mixture is then 
cooled with ice water, the potassium bi- 
carbonate which crystallizes is filtered off, 
the filtrate is made neutral with about 15 75 
cc of 1 N" hydrochloric acid, air is passed 
through the solution with a water jet 
vacuum pump for 1 hour, the solvent is 
distilled off on a rotary evaporator, 100 
cc of water are added to the oily residue, 80 
and extraction is effected 6 times with 250 
cc amounts of ether. The 3-cyano-3- 
phenyl-propionic acid ethyl ester, obtained 
after distilling off the ether, is purified by 
vacuum distillation. B.P. 125— 130°/0.15 85 
mm Hg. 

c) 42 g of sodium amide suspended in 400 
cc of absolute ether are added dropwise 
at room temperature to a solution of 158 

g of 3 - cyano - 3 - phenylpropionic acid 90 
ethyl ester and 144 g of bromoacetic acid 
ethyl ester in 1 litre of absolute ether. 
After adding about half of the suspension, 
the reaction solution has a light brown 
colour and starts to boil. After the drop- 95 
wise addition is complete, the reaction 
solution is heated at reflux for 2 hours, is 
cooled, the excess sodium amide is decom- 
posed by the careful dropwise addition 
of water, the ether solution is washed with 100 
250 cc of 2 N hydrochloric acid ami 250 
cc of water and is concentrated by evapora- 
tion. The resulting 3-cyano-3-phenyl- 
glutaric acid diethyl ester is purified by 
vacuum distillation. B.P. 172— 175°/0.08 105 
mm Hg. 

d) 45 g of Raney nickel are added to 254.2 
g of 3 - cyano - 3 - phenylglutaric acid 
diethyl ester in L5 litres of absolute 
methanol, and hydrogenation is effected in HO 
a 5 litre autoclave for 30 hours at 80° 

and a hydrogen pressure of 81 atmos- 
pheres. After cooling, the catalyst is fil- 
tered off, the filtrate is concentrated on a 
rotary evaporator, the resulting light 115 
yellow oil is taken lp in 1.5 litres of 
chloroform and is successively washed with 
25 cc of 2 N hydrochloric add, 100 cc of 
saturated sodium bicarbonate solution and 
100 cc of water. The 5-oxo-3-pher*yK3- 120 
pyrrolidine acetic acid etheyl ester, obtained 
after concentrating the chloroform phase, 
crystallizes upon triturating with ether. 
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M.P. 49 — 51° (from ethyl acetate/ 
petroleum ether). 

e) 195 g of 5 - oxo'- 3 - phenyl - 3 - pyrrolid- 
ine acetic acid ethyl ester are dissolved 

5 in a mixture of 200 cc of water, 47 g of 

sodium hydroxide and 750 cc of ethanol 
while stirring at room temperature. After 
allowing to stand at room temperature 
for 1 hour, the sodium salt of 5-oxo-3- 

10 phenyl-3-pyrrolidine acetic acid crystal- 
lizes. It is dissolved in 600 cc of water 
and acidified with about 600 cc of 2 N 
hydrochloric acid while cooling with ice, 
whereby 5 - oxo - 3-phenyl - 3 - pyrrolidine 

1 5 acetic acid separates in crystalline fonri. 
M.P. 186—188° (from ethanol). 

f ) 200 g of polyphosphoric acid are heated 
to 160°; 20 g of 5-oxo-3-phenyl-3- 
pyrrolidine acetic acid are rapidly added 

20 while stirring, and the mixture is kept at 
this temperature for 5 minutes. The mix- 
ture is then cooled and poured on 800 g 
of ice, is extracted 10 times with 150 cc 
amounts of chloroform, and the chloro- 

25 form phase is concentrated in a vacuum. 
The resulting spiro[indan - 1,3' - pyrrol- 
idin] - 3,5' - dione which becomes crystal- 
line upon triturating and seeding, is re- 
crystallized from 70 to 80 cc of ethanol. 

30 M.P. 152^153°. 

g) 17.1 g of lithium aluminium hydride in 
300 cc of absolute tetrahydrofuran and 
600 cc of absolute benzene are placed in 
a Soxhlet apparatus. 30 g of die spiro- 

35 [indan - U' - pyrrolidin] - 3,5' - dione 
to be reduced are placed in the Soxhlet 
apparatus in a Soxhlet capsule. Boiling 
at reflux is then effected for 20 hours, 
whereby the entire product is dissolved 

40 The reaction mixture is subsequently 
cooled and carefully decomposed with 25 
cc of water in 25 cc of tetrahydrofuran, the 
precipitate is filtered off and the filtrate 
concentrated. Spiro [indan - 1,3' - pyrrol- 

45 idin]-3-oi is obtained is light yellow oil 
and is converted into its hydrogen fumar- 
ate by reacting with a solution of 17 g of 
fumaric acid in 400 cc of ethanol. M.P. 
155—158° (from ethanol/ether). 

50 EXAMPLE 2. 

p - Fluoro - 4 - (3 - hydroxy - 6 - methoxy- 
spiro[indan - 1,3' - pyrrolidin] - 1' - yl) 
butyrophenone. 

A) 15 g of 6 - methoxyspiro[indan - 1,3'- 
55 pyrrolidin] - 3 - ol (mixture of diastereo- 
isomers) and 15 g of 4-chloro-p-fluoro- 
butyrophenone are heated to the boil in 
300 cc of absolute toluene. 22 g of sodium 
carbonate are added in small portions 
50 within 30 minutes, and a further 10 g of 



sodium carbonate are added after 20 hours, 
and the mixture is boiled at reflux for a 
total of 30 hours. After cooling filtration 
is effected, the filter residue is boiled with 
chloroform, and the combined organic 65 
phases are concentrated by evaporation. 
The resulting crude, light brown, oily title 
compound is converted into the hydrogen 
f umarate with fumaric acid. The hydrogen 
fumarate of the title compound (mixture 70 
of diastereoisomers 35:65) has a M.P. 
of 163—165° (from ethanol/ether). 

B) 15 g of 6 - methoxyspiro[indan - 1,3'- 
pyrrolidin]-3-ol and 22 g of 2 - (3- 
chloropropyl) - 2 - (p - fluorophenyi)- 75* 
l,3'-dioxolane are reacted in accordance 
with the process described in Example 1 
A). The hydrogen fumarate of the tide 
compound has a M.P. of 163 — 165° 
(from ethanol/ether). 80 
The starting material may be produced 
as follows: 

a) m-Methoxybenzalmalonic acid diethyl 
ester, produced in a manner analogous to 
that described in Example 1 a). B.P. 85 
140— 150°/O.O5 mm Hg, M.P. 45°. 

b) 3 - Cyano - 3 - (m - methoxyphenyl)- 
pfopionic acid ethyl ester, produced in a 
manner analogous to that described in 
Example 1 b). B.P. 140— 150°/0.3 mm 90 
Hg. 

c) 3 - Cyano - 3 - {m - methoxyphenyl ) - 
glutaric acid diethyl ester, produced in a 
manner analogous to that described in 
Example 1 c). B.P. 163— 168°/0.2 mm 95 
Hg. 

d) 3 - (m - Methoxyphenyl) - 5 - oxo - 3- 
pyrrolidine acetic acid ethyl ester, produced 
in a manner analogous to that described in 
Example 1 d). The crude compound ob- 100 
taineti as viscous oil is used for die next 
reaction without purification. 

e) 3 - (m - Methoxyphenyl) - 5 - oxo - 3- 
pyrrolidine acetic acid, produced in a 
manner analogous to that described in 105 
Example 1 e). The alkaline reaction solu- 
tion is shaken thoroughly once with 100 cc 

of methylene chloride in order to remove 
the byproducts of hydrogenation. Extrac- 
tion is then effected once with 750 cc of 110 
2 N hydrochloric acid and 5 times with 150 
cc amounts of methylene chloride, the 
methylene chloride phases are concentrated 
and the resulting compound is recrystal- 
lized from ethanol. M.P. 144—146°. 115 

f) 3 - (m - Methoxyphenyl) - 5 - oxo - 3- 
pyrrolidine acetic acid is reacted in a 
manner analogous to that described in 
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Example 1 f). The resulting yellow, oily 
crude product is a mixture of isomers of 
6 - methoxyspiro [indan - 1,3' - pyrrol- 
idin] - 3,5' - dione and 4 - methoxy- 
spiro[indan - 1,3' - pyrollidin] - 3,5'- 
dione. Upon adding about 20 cc of ethanol, 
6 - methoxyspiro [indan - 1,3' - pyrrol- 
idin] - 3,5' - dione crystallizes in the form 
of whiioe crystals. M.P. 225°. 



10 g) 6 - Methoxyspiro [indan - 1.3' - pyrrol- 
idin] - 3 - ol, produced in a maimer 
analogous to that described in Example 1 
g), from 6 - methoxyspiro [indan - 1,3'- 
pyrrolidin] - 3,5' - dione. M.P. 135— 

15 138° (from ethanol/ether), 

EXAMPLE 3. 
4 - (6 - Chloro - 3 - hydroxyspiro [ indan- 
1,3' - pyrrolidin] - 1' - yl) - p - fluoro- 
butyrophenone. 

20 6 - Chlorospiro [indan - 13' - pyrrolidin] - 
3-ol (mixture of diastereoisomers) is reacted 
in a manner analogous to that described in 
Example 1 A) or Example 2 A). The crude, 
light brown oily title compound is purified 

25 by chromatography on silica gel and is sub- 
sequently converted into the hydrogen fumar- 
ate. The hydrogen fumarate of the title com- 
pound (mixture of diastereoisomers) has a 
M.P. of 165—167° (from methanol/ether). 

30 The -starting material may be obtained as 
follows: 



a) m - Chlorobenzalmalonic acid diethyl ester, 
produced in a manner analogous to that 
described in Example 1 a). B.P. 138 — 
139 9 /03 mm Hg. 



b) 3 - (m - Chlorophenyl) - 3 - cyano- 
propionic acid ethyl ester, produced in a 
manner analogous to that described in 
Example 1 b). B.P. 158— 162°/0.5 mm 

40 Hg. 

c) 3 - (771 - Chlorophenyl) - 3 - cyanoglutaric 
acid diethyl ester, produced in a manner 
analogous to that described in Example 1 
c).,B.P. 166— 171 o /0.4 mm Hg. 

45 d) 3 - (m - Chlorophenyl) - 5 - oxo - 3- 
pyrrdidine acetic acid ethyl ester, pro- 
duced in a manner analogous to that de- 
scribed in Example 1 d). The crude pro- 
duct is used for the next reaction without 

50 purification. 

e) 3 - (tti - Chlorophenyl) - 5 - oxo - 3- 
pyrrolidine acetic acid, produced in a 
manner analogous to that described in 
Example 2 e). M.P. 178—181°. 

55 f) 3 - (m - Chlorophenyl) - 5 - oxo - 3- 
pyyrolidine acetic acid is reacted in a 
. manner analogous to that described in 



Example 1 f). Reaction time 15 minutes. 
The reaction mixture is extracted with 
methylene chloride. The crystalline pro- 60 
duct obtained after concentrating the 
inediyleiK diloride phase by evaporation, 
is a mixture of isomers of 6-chlorospiro- 
[indan - 1,3' - pyrrolidin] - 3,5' - dione 
and 4 - chlorospiro [indan - 1,3' - pyrrol- 65 
idin] - 3,5' - dione. The two isomers are 
separated by fractional crystallization from 
methylene chloride/ethanoL 6 - Chloro- 
spiro [indan - 1,3' - pyrrolidin] - 3.5'- w 
dione has a MP. of 210—220°. 4-Chloro- 70 
spiro[indan - 1,3' - pyrrolidin] - 3,5'- 
dione has a M.P. of 176—179°. 

g) 25 g of 6 - chlorospiro [indan - 1,3'- 
pyrrolidin] - 3,5' - dione arc dissolved in 
100 cc of dimethyl fonnamide and 250 ■ 75 
cc of methanol, and a suspension of 2 g 
sodium borohydride in 50 cc of water and 
5 drops of caustic soda solution are added 
dropwise at room temperature. The tem- 
perature is kept at 25° by cooling. The 80 
solution is stirred for an hour at room 
temperature, is then poured on water and 
extracted several times with chloroform. 
The mixture of the diastereoisomeric forms 
of 6 - chloro - 3 - hydroxy [indan - 1,3'- 85 
pyrrolidin] - 5' - one, obtained after con- 
centrating the chloroform phase by evap- 
oration, is used as such for the next reac- 
tion. 

h) A solution of 25 g of 6-chloro-3-hydroxy- 90 
spiro [indan - 1,3' - pyrrolidin] - 5' - one 
in 100 cc of ether and 100 cc of tetrahydro- 
furan is added dropwise to a suspension 
of 8.5 g of lithium aluminium hydride in 
200 cc of tetrahydrofuran and 200 cc of 95 
ether. The mixture is boiled at reflux for 
20 hours, is then carefully decomposed 
with 75 cc of water, filtration is effected, 
and the organic phases arc concentrated. 
The resulting yellow oil is a mixture of the 100 
diastereoisomeric forms of 6-chlorospiro- 
[indan - 13' - pyrrolidin] - 3 - ol and is 
used for the next reaction without further 
purification. 

EXAMPLE 4. 105 
4 - (4 - Chloro - 3 - hydroxyspiro [indan- 
U' - pyrrolidin] - 1' - yl) - p - fluoro- 
butyrophenone. 

4 - Chlorospiro [indan - 1,3' - pyrrolidin] - 
3-ol (mixture of diastereoisomers) is reacted 110 
in a manner analogous to that described in 
Example 1 A) or Example 2 A). After puri- 
fying the crude product by chromatography 
on silica gel, the diastereoisomeric forms of 
the title compound are obtained as oils. After 115 
recrystallization from methanol/ether, the 
hydrogen fumarates of the diastereoisomers of 
the title compound have a M.P. of 161—163° 
or 190—192°. 
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The starting material is obtained from 4- 
chlorospiro[indan - 1,3' - pyrrolidin] - 3,5'- 
dione [production see Example 3 f)] in a 
manner analogous to that described in Ex- 
5 ample 3 g) to 3 h). 

EXAMPLE 5. 
4 - (5 - Chloro - 3 - hydroxyspiro[indan- 
1,3' - pyrrolidin] - 1' - yl) - p * fluoro- 
butyrophenone. 
10 5 - Chlorospirofindan - 1,3' - pyrrolidin ]- 
3-ol is reacted in a manner analogous to that 
described in Example 1 A) or Example 2 A). 
The hydrogen fumarate of the tide compound 
has a M.P. of 148—149°. 
15 The starting material may be obtained as 
follows: 

a) p - Chlorobenzalmalonic acid diethyl ester, 
produced in a manner analogous to that de- 
scribed in Example 4 a). B,P. 135 — 

20 142°/02 mm Hg. 

b) 3 - (p - Chlorophenyl) - 3 - cyano- 
propionic acid ethyl ester, produced in a 
manner analogous to that described in 
Example 1 b). B.P. 141— 145°/0.3 nun 

25 Hg. ^ 

c) 3 - (p - Chlorophenyl) - 3 - cyanoglutaric 
acid diethyl ester, produced in a manner 
analogous to that described in Example 1 
c). B.P. 166— 169°/0.3 mm Hg. 

30 d) 3 - (/> - Chlorophenyl) - 5 - oxo - 3- 
pyyrolidine acetic acid ethyl ester, produced 
in a manner analogous to that described 
in Example 1 d). The crude product is 
used as such for the next reaction. 

35 e) 3 - (P - Chlorophenyl) - 5 - oxo - 3- 
pyrroiidine acetic acid, produced in a 
manner analogous to that described in 
Example 2 e). M.P. 190—191°. 

f ) 5 - Chlorospiro [indan - 1,3' - pyrrolidin] - 
40 3,5' - dione, produced in a manner 

analogous to that described in Example 1 
f). M.P. 220—222°. 

g) 5 - Chloro - 3 - hydroxyspiro [indan 1,3'- 
pyrrolidin] - 5' - one, produced in a 

45 manner analogous to that described in 
Example. 3 g). M.P. 172—174°. 

h) 5 - Chlorospiro [indan 1,3' - pyrrolidin] - 
3-ol, produced in a manner analogous to 
that described in Example 3 h). The crude 

50 product is used as such for the next reac- 
Jti on. 

EXAMPLE 6. 
p - Fluoro - 4 - (3 - hydroxy - 4 - methoxy- 
spiro [indan - 1,3' - pyrrolidin] - 1' - yl) 
55 butyrophenone. 

4 - Methoxyspiro [indan - 1,3' - pyrrolidin] - 
3-ol is reacted in a manner analogous to that 



described in Example 1 A) or Example 2 A). 
The hydrogen fumarate of the title compound 
has a M.P. of 152—154° (from ethanol/ 
ether). 

The 4 - methoxyspiro [indan - 1,3 - pyrrol- 
idin] - 3 - ol, M.P. 184—186°, required as 
starting material, is obtained in a manner 
analogous to that described in Example 2 g), 
from 4 - methoxyspiro [ indan - 1,3' - pyrrol- 
idin] - 3,5' - dione, M.P. 184—186°, which 
is obtained from the mother liquor resulting 
after crystallizing .the 6 - methoxyspiro [indan- 
13' - pyrrolidin] - 3,5' - dione in Example 
2 f). 



EXAMPLE 7. 
p - Fluoro - 4 - (3 - hydroxy - 6 - methyl- 
spirof indan - 1,3' - pyrrolidin] - 1' - yl) 
butyrophenone. 

6 - Methylspiro [indan - 1,3' - pyrrolidin] - 
3-ol is reacted in a manner analogous to that 
described in Example 1 A) or Example 2 A). 
The hydrogen fumarate of the title com- 
pound has a MP. of 172—174° (from 
ethanol/ether). 

The starting material may be obtained as 
follows: 

a) m - Methylbenzalmalonic acid diethyl 
ester, produced in a manner analogous to 
that described in Example 1 a). B.P. 
135— 140°/0.4 mm Hg. 

b) 3 - Cyano - 3 - (i» - tolyl) propionic acid 
ethyl ester, produced in a manner analo- 
gous to that described in Example 1 b). 
B.P. 143— 148°/0.1 mm Hg. 

c) 3 - Cyano - 3 - (m - tolyl )glutaric acid 
diethyl ester, produced in a manner 
analogous to that described in Example 
1 c). B.P. 160— 167°/0.08 mm Hg. 

d) 5 - Oxo - 3 - (m - tolyl) - 3 - pyrrol- 
idine acetic add ethyl ester, produced in 
a manner analogous to that described in 
Example 1 d). The crude product is used 
as such for the next reaction. 

e) 5 - Oxo - 3 - (m - tolyl) - 3 - pyrrolidine 
acetic add, produced in a manner analo- 
gous to that described in Example 2 e). 
M.P. 152—154°. 

f) 6 - Methylspiro [indan - 1,3' - pyrrolidin] - 
3,5' - dione, produced in a manner analo- 
gous to that described in Example 1 f). 
M.P. 188—192°. 

g) 3 - Hydroxy - 6 - methylspiro[indan- 
1>3' - pyrrolidin] - 5 - one, produced in 
a manner analogous to that described in 
Example 3 g), used for the next reaction 
as crude product. 
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h) 6 - Merhylspirofindan - 1,3' - pyrrolidin] - 
3-ol, produced in a manner analogous to 
that described in Example 3 h), used for 
the next reaction as crude product. 

5 EXAMPLE 8. 

p - Fluoro - 4 - (5 - fluoro - 3 - hvdroxv- 
spiro[indan - 1,3' - pyrrolidin] - 1' - yl) 
butyrophenone. 

5 - Fluorospirofindan - 1,3' - pyrrolidin] - 
10 3-ol is reacted in a manner analogous to that 
described in Example 1 A) or Example 2 A). 
The hydrogen fumarate of the title compound 
has a M.P. of 143—145° (from ethanol/ 
ether). ' 
15 The starting material may be obtained as 
follows: 



a) p-FluoTobenzalmalonic acid diethyl ester, 
produced in a manner analogous to that 
described in Example 1 a). B.P. 149— 

20 153 o /0.9 mm Hg. 

b) 3 - Cyano - 3 - (p - fluorophenyl)propionic 
add ethyl ester, produced in a manner 
analogous to that described in Example 1 
b). B.P. 146— 160°/0.5 mm Hg. 

25 c) 3 - Cy^no - 3 - (/> - fluorophenyl)glutaric 
acid diethyl ester, produced in a ni^nr 
analogous to that described in (Example 
1 c). M.P. 68—70° (from ether/ 
petroleum ether). 

30 d) 3 - (p - Fluorophenyl) - 5 - oxo - 3- 
pyrrolidine acetic acid ethyl ester, pro- 
duced in a manner analogous to that de- 
scribed in Example 1 d). The crude com- 
pound obtained as a viscous oil is used as 

35 such for the next reaction. 

e) 3 - (p - Fluorophenyl) - 5 - oxo - 3- 
pyrrolidine acetic acid, produced in a 
manner analogous to that described in 
Example 2 e). M.P. 174—176°. 
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f ) 5 - Fluorospiro[ indan - 1,3' - pyrrolidin] - 
3,5' - dione, produced in a manner analo- 
gous to that described in Example 1 f). 
M.P. 198—202°. 

g) 5 - Fluorospiro[indan - 13' - pyrrolidin] - 
3-ol, produced in a manner analogous to 
that described in Example 1 g). The crude 
compound is converted into die hydrogen 
fumarate. M.P. 162 — 164° (from ethanol/ 
ether). 



EXAMPLE 9. 
p - Fluoro - 4 - (3 - hydroxy - 5 - methoxy- 
spiro[indan - 1,3' - pyrrolidin] - 1' - yl) 
butyrophenone. 

5 - Methoxyspiro [ indan - 1,3' - pyrrolidin] - 
55 3-oi (mixture of diastereoisomers) is reacted 
in a manner analogous to that described in 



Example 1 A) or Example 2 A). The hydro- 
gen fumarate of the title compound (mixture 
of diastereoisomers 70:30) has a M.P. of 
113—115° (from ethanol/ether). 60 

The starting material may be obtained as 
follows: 



a) p - Methoxybenzalmalonic acid diethyl 
ester, produced in a manner analogous to 

that described in Example 1 a). B.P. 65 
145— 160°/0.5 mm Hg. 

b) 3 - Cyano - 3 - (p - methoxyphenyi)- 
propionic acid ethyl ester, produced in a 
manner analogous to that described in 
Example 1 b). B.P. 190— 200°/0.3 mm 70 
Hg. 

c) 3 - Cyano - 3 - (p - methoxyphenyl)- 
glutaric acid diethyl ester, produced in a 
manner analogous to that described in 
Example 1 c). M.P. 65—75° (from 75 
ether/petroleum ether). 

d) 3 - (p - Methoxyphenyl) - 5 - oxo - 3- 
pyrrolidine acetic acid ethyl ester, pro- 
duced in a manner analogous to that de- 
scribed in Example 1 d). The compound 80 
is used in crude state for the next reac- 
tion. 

e) 3 - (p - Methoxyphenyl) - 5 - oxo - 3- 
pyrrolidine acetic acid, produced in a 
manner analogous to that described in 85 
Example 2 e). M.P. 172—175°. 

f) 5 - Methoxyspiro [indan - 1,3' - pyrrol- 
idin] - 3,5' - dione, produced in a manner 
analogous to that described in Example 

1 f). M.P. 179—180°. 90 

g) 5 - Methoxyspirofindan - 1,3' - pyrrol- 
idin] -3-ol, produced in a manner analogous 
to that described in Example 1 g). The 
crude compound (mixture of diastereo- 
isomers) is used for the next reaction 95 
without purification. 

EXAMPLE 10. 
p - Fluoro - 4 - (3 - hydroxy - 5 - methyl- 
spiro[indan - 1,3' - pyrrolidin] - 1' - yl) 
butyrophenone. jqq 
5 - Methylspirofindan - 13' pyrrolidin] - 
3-ol (mixture of diastereoisomers) is reacted 
in a manner analogous to that described in 
Example 1 A) or Example 2 A). The hydro- 
gen fumarate of the title compound (mixture 105 
of diastereoisomers 25:75) has a M.P. of 
163—164° (from ethanol/ether). 

The starting materiel may be obtained as 
follows: 

a) />-Methylbenzalmalonic acid ethyl ester, HO 
produced in a manner analogous to that 
described in Example 1 a). B.P. 160— 
167V0.4 mm Hg. 
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b) 3 - Cyano - 3 - (/> - tolyl) propionic acid 
ethyl ester, produced in a manner analo- 
gous to that described in Example lb). 
B.P. 145— 15570.3 mm Hg. 

5 c) 3 - Cyano - 3 - (p - tolyl )glutaric acid 
diethyl ester,, produced in a manner analo- 
gous to that described in Example 1 c). 
B.P. 185— 19070.5 mm Hg. 

d) 5 - Oxo - 3 - (/> - tolyl) - 3 - pyrrolidine 
10 acetic acid ethyl ester, produced in a 

manner analogous to that described in 
Example 1 d). The compound is used in 
crude state for the next reaction. 

e) 5 - Oxo - 3 - (p - tolyl) - 3 - pyrrolidine 
15 acetic acid, produced in a manner analo- 
gous to that described in Example 2 e). 
M.P. 184—186°. 

f ) 5 - Methylspiro[indan - 1,3' - pyrrolidin:]- 
3,5' - dione, produced in a manner analo- 

20 gous to that described in Example 1 f). 
M.P. 16^-164°. 

g) 5 - MethyIspiro[indan - 1,3' - pyrrolidin] - 
3-ol, produced in a manner analogous to 
that described in Example i g). The com- 

25 pound (mixture 6f ^stereoisomers) is 
used in crude state for the next reaction. 

EXAMPLE 11. 
4 - (5,7 - Dichloro - 3 - hy droxyspiro [ indan- 
1,3' - pyrrolidin] - 1' - yl) - p - fluoro- 
30 butyrophenone. 

5,7 - Dichlorospiro[indan - 13' - pyrrol- 
idin] - 3 - ol is reacted in a manner analogous 
to that described in Example 1 A) or Example 
2 A). The hydrogen fumarate of the title 
35 compound has a M.P. of 149—152° (from 
ethanol/ether). 

The starting material may be obtained as 
follows: 

a) 2,4 - Dichlorobenzalmalonic acid diethyl 
40 ester, produced in a manner analogous to 

that described in Example l a). B.P. 
172— 178°/0.4 mm Hg. 

b) 3 - (2,4 - Dichlorophenyl) - 3 - cyano- 
propiomc acid ethyl ester, produced in a 

45 manner analogous to that described in 
Example 1 b). B.P. 180— 185°/0.5 mm 
Hg. 

c) 3 - (2,4 - Dichlorophenyl) - 3 - cyano- 
glutaric acid diethyl ester, produced in a 

50 manner analogous to that described in 
Example 1 c). The compound is used in 
crude state for the next reaction. 
•. 

d) 3 - (2,4 - Dichlorophenyl) - 5 - oxo - 3- 
pyrrolidine acetic acid ethyl ester, pro- 

55 duced in a manner analogous to that 



described in Example 1 d). The compound 
is used in crude state for the next reac- 
tion. 

e) 3 - (2,4 - Dichlorophenyl) - 5 - oxo - 3- 
pyrrolidine acetic acid, produced in a 60 
manner analogous to that described in Ex- 
ample 2 e). MP. 188—192° (from 
ethanol/ether). 

f) 5,7 - Dichlorospirofindan - 1,3' - pyrrol- 
idin] - 3,5' - dione, produced in a manner 65 
analogous to that described in Example 

1 f). M.P. 226.— 228°. 

g) 5,7 - Dichlorospirofindan - 1,3' - pyrrol- 
idin] - 3 - ol, produced in a manner analo- 
gous to that described in Example 1 g). 70 
Light yellow oil, which is used for the 

next reaction without purification. 

EXAMPLE 12. 
4 - (4,5 - Dichloro - 3 - hydroxyspirofindan 

1,3' - pyrrolidin] - 1' - yl) - p - fluoro- 75 
butyrophenone. 

4,5 - Dichlorospiro[indan - 1,3' - pyrrol- 
idin] - 3 - ol (mixture of diastereoisomers) 
is reacted in a manner analogous to that de- 
scribed in Example 1 A) or Example 2 A). 80 
The hydrogen fumarate or the title com- 
pound has a M.P. of 190—193°. 

The starting material may be obtained as 
follows: 

a) 3,4 - Dichlorobenzalmalonic acid diethyl 85 
ester, produced in a manner analogous to 

that described in Example 1 a). B.P. 
169— 173 o /0.5 mm Hg. 

b) 3 - (3,4 - Dichlorophenyl) - 3 - cyano- 
propionic acid ethyl ester, produced in a 90 
manner analogous to that described in 
Example 1 b). B.P. 185— 195°/0.5 mm 

Hg. 

c) 3 - (3,4 - Dichlorophenyl) - 3 - cyano- 
glutaric acid diethyl ester, produced in a 95 
manner analogous to that described in Ex- 
ample 1 c). White crystals having a M.P. 

of 65—67°. 

d) 3 - (3,4 - Dichlorophenyl) - 5 - oxo- 

3 - pyrrolidone acetic acid ethyl ester, pro- 100 
duced in a manner analogous to that de- 
scribed in Example 1 d). The crude com- 
pound is used for the next reaction without 
purification. 

e) 3 - (3,4 - Dichlorophenyl) - 5 - oxo - 3- 105 
pyrrolidine acetic acid, produced in a 
manner analogous to that described in Ex- 
ample 2 e). M.P. 191—195°. 

f) 4,5 - Didilorospiro[indan - 1,3' - pyrrol- 
idin] - 3,5' - dione, produced in a manner 1 10 
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analogous to that described in Example 1 
f). The crystalline product obtained after 
recrystallization from ethanol contains a 
small amount of impurities of 5,6 - di- 
chlorospiro[indan - 1,3' - pyrrolidin]- 
3,5' - dione, and has a M.P. of 202 — 205°. 
It is used as such for the next reaction. 

g) 4,5 - DichloTospiro[indan - 1,3 - pyrrol- 
idin] -3-ol, produced in a manner analo- 
gous to that described in Example 1 g). 
The crude compound is converted into its 
hydrogen fumarate with a solution of 
fumaric acid in ethanol. M.P. 167—170°. 

EXAMPLE 13. 
4 - (3 - Hydroxy - 5,6 - dimethoxyspiro- 
[indan - 1,3' - pyrrolidin] - V - yl) - 
fluorobutyrophenone. 

" Dimethoxys^^ - 1,3' - pyrrol- 

idin] - 3 - ol is reacted in a manner analogous 
to that described in Example 1 A) or Example 
2 A). 

A solution of naphthalene- 1,5-disulphonic 
acid in ethanol is added to the crude oily title 
compound, whereby the naphthalene-1,5- 
disulphonate of the title compound crystallizes 
and has a M.P. of 146—148° after recrystal- 
lization from ethanol. 

The starting material may be obtained as 
follows: 

a) 3,4 - Dimethoxybenzalmalonic acid ethyl 
ester, produced in a manner analogous to 
that described in Example 1 a). B.P. 
190— 210°/0.1 mm Hg. 

b) 3 - Cyano - 3 - (3,4 - dimethoxyphenyl)- 
propionic acid ethyl ester, produced in a 
manner analogous to that described in 
Example 1 b). B.P. 205— 21270.3 mm 
Hg. 

c) 3 - Cyano - 3 - (3,4 - dimethoxyphenyl)- 
glutaric add diethyl ester, produced in a 
manner analogous to that described in 
Example 1 c). B.P. 215— 225°/0.1 mm 
Hg- 
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d) 3 - (3,4 - Dimethoxyphenyl) - 5 - oxo- 
3 - pyrrolidine acetic acid ethyl ester, pro- 
duced in a manner analogous to that de- 
scribed in Example 1 d). The compound is 
used for the next reaction in crude state. 

e) 3 - (3,4 - Dimethoxyphenyl) - 5 - oxo- 
3 - pyrrolidine acetic acid, produced in a 
manner analogous to that described in 
Example 2 e). M.P. 162—165°. 

f ) 5,6 - Dimethoxyspiro [indan - 1,3' - pyrrol- 
idin] - 3,5' - dione, produced in a manner 
analogous to that described in Example 1 
f). M.P. 193—195°. 
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g) 5,6 - Dimethoxyspiro [indan - 1,3' - pyrrol- 
idin] - 3 - ol, produced in a manner 
analogous to that described in Example 1 
g). Yellow oil, which is used as such for 
the next reaction. 

In analogous manner to that described in 
the preceding example, the compound 4 - (3- 
hydroxy - 5,6 - rnethylenedioxyspiro[indan- 
1,3' - pyrrolidin] - 1' - yl) - p . fiuoro- 
butyrophenone may be produced. 

EXAMPLE 14. 
4 - (3 - Hydroxy - 5 - isopropylspiro[indan- 
M - pyrrolidin] - 1' - yl) - p _ fl UO ro- 
butyropfaenone. 

5 - Isopropylspiro [indan - 1,3' - pyrrol- 
idin] - 3 - ol (mixture of diastereoisomers) 
is reacted m a manner analogous to that de- 
scribed in Example 1 A) or Example 2 A), 
and the title compound is converted into its 
hydrogen fumarate having a M.P. of 167— 
174°. 

The starting material may be obtained as 
follows: 

a) 4 - Isopropylbenzalmalonic acid ethyl ester, 
produced in a manner analogous to that 
described in Example 1 a). B.P. 152— 
154°/0.4 mm Hg. 9 

b) 3 - Cyano - 3 - (4 - isopropylphenyl)- 
propionic acid ethyl ester, produced in a 
manner analogous to that described in Ex- 
ample 1 b). B.P. 146— 149 o /0.1 mm 

c) 3 - Cyano . 3 - (4 - isopropylphenyl)- 
glutanc acid diethyl ester, produced in a 
manner analogous to that described in 
Example 1 c). B.P. 166—19070.2-0.4 
mm Hg. 

d) 3 " QL: Is °P ro Pylphenyl) - 5 - oxo - 3- 
pyrrohdine acetic acid ethyl ester, produced 
m a manner analogous to that described in 
Example 1 d). The compound is used for 
the next reaction in crude state. 

e) 3 - (4 - Isopropylphenyl) - 5 - oxo - 3- 
pyrrolidine acetic acid, produced in a 100 
manner analogous to that described in 
Example 2 e). M.P. 175—178°. 

f) 5 - Isopropylspiro[indan - 1,3' - pyrrol- 
idin] - 3,5' - dione, produced in a manner 
analogous to that described in Example 1 „^ 
f). M.P. 165—167°. 105 

6) ? - Isopropylspiro[indan - 1,3' - pyrrol- 
idin] - 3 - ol, produced in a manner 
analogous to that described in Example 
1 g). Yellow oil, which is used as such nn 
for the next reaction^ 1U 
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EXAMPLE 15. 
4 - (3 - Hydroxy - 5,7 - dimethylspiro [ indan- 
1,3' - pyrrolidin] - 1' - yl) - p - fluoro- 
butyrophenone. 
5 5,7 - Dimethylspiro[indan - 1,3' - pyrrol- 
idin] - 3 - ol is reacted in a manner analogous 
to that described in Example 1 A) or Ex- 
ample 2 A), and the tide compound is oonr 
verted into its hydrogen fumarate having a 
10 M.P. of 164—167°. 

The starting material may be obtained as 
follows: 

a) 2,4 - Dimethylbenzalmalonic add ethyl 
ester, produced in a manner analogous to 

15 that described in Example 1 a). B.P. 
138—141°/0.15 mm Hg. 

b) 3 - Cyano - 3 - (2,4 - dimethylphenyi)- 
propionic add ethyl ester, produced in a 
manner analogous to that described in Ex- 

20 ample 1 b). B.P. 140— 150°/0.25— 0.35 
mm Hg. 

c) 3 - Cyano -3 - (2,4 - dimethylphenyl)- 
glutaric add diethyl ester, produced in a 
manner analogous to that described in 

25 Example 1 c). B.P. 180— 19O°/0.15 nun 
Hg. 

d) 3 - (2,4 - Dimediylphenyl) - 5 - oxo- 
3 - pyrrolidine acetic add ethyl ester, pro- 
duced in a manner analogous to that de- 

30 scribed in Example 1 d). It is used for 
the next reaction in crude state, 

e) 3 - (2,4 - Dimethyiphenyl) - 5 - oxo - 3- 
pyrrolidine acetic add, produced in a 
manner analogous to that described in 

35 Example 2 e). M.P. 225—230°. 

f ) 5,7 - Dimethylspiro[indan - 1,3' - pyrrol- 
idin] - 3,5' - dione, produced in a manner 
analogous to that described in Example 1 
f). M.P. 208—210°. 

40 S) 5*7 - Dimethylspiro[indan - 1,3' - pyrrol- 
idin] -3-ol, produced in a manner analogous 
to that described in Example 1 g). Yellow 
oil, which is used as such for the next 
reaction. 

45 EXAMPLE 16. 

lRS^RS - p - Fluoro - 4 - (3 - hydroxy- 
spiro[indan - 1,3' - pyrrolidin] - 1' - yl) 
butyrophenone. 

1RS,3RS - Spirofindan - 1,3' - pyrrolidin] - 
50 3-ol is reacted in accordance with the process 
described in Example 1 A) or 1 B). A solution 
of hydrochloric add in ethanol is added to the 
crude tide compound, and the hydrochloride 
of the title compound is crystallized by the 
55 addition of some ether. M.P.' 210—211°. 

The starting material may be obtained as 
follows: 



a) Spiro [indan - 1,3' - pyrrolidin] - 3,5'- 
dione is reduced in a manner analogous 
to that described in Example 3 g) with 60 
sodium borohydride. The resulting 3- 
hydroxyspiro[indan - 1,3' - pyrrolidin] - 
5' - one is a mixture of diastereoisomers 
having a M.P. of 120—130°, which con- 
tains about 50% of the 3RS,3RS isomer 65 
and about 50% of the 1RS,3SR isomer. 
30 g of the crude mixture are extracted 
thrice with 100 cc amounts of chloroform 
at the boil. 1RS.3RS - 3 - hydroxyspiro- 
indan - 1,3' - pyrrolidin] - 5' - one, having 70 
a M.P. of 150—152°, is obtained as ex- 
traction residue and is further reduced with 
lithium aluminium hydride in a manner 
analogous to the described in Example 
3 h). P 75 

1RS3SR - 3 - Hydroxyspiro[indan - 1,3'- 

pyrrolidin] - 5' - one, having a M.P. of 

120 — 123°, crystallizes from the chloroform 

solution after the addition of ether. 

EXAMPLE 17. m 
1RS,3SR - p - Fluoro - 4 - (3 - hydroxy- 
spiro[indan * 1,3' - pyrrolidin] - 1' - yl) 
butyrophenone. 

1RS3SR - Spiro[indan - 1,3' - pyrrol- 
idin] - 3 - ol is reacted in a manner analogous 85 
to that described in Example 1 A) or 1 B). 
The hydrogen fumarate of the title compound 
has a M.P. of 183° (from ethanol/ether). 

The starting material may be obtained by 
redudng the 1RS,3SR - 3 - hydroxyspiro- 90 
[indan - 13' - pyrrolidin] - 5' - one, obtained 
in Example 16 a), in a manner analogous 
to that described in Example 3 h). 

EXAMPLE 18. 
4 - (3 - Acetoxyspiro [indan - 1,3' - pyrrol- 95 

idin] - 1' - yl) - p - fluoroburyrophenoce. 

7.5 g of p - fluoro - 4 - (3 - hydroxy- 
spiro [indan - 1,3' - pyrrolidin] - 1' - yl) 
butyrophenone are stirred at room temperature 
with 15 cc of pyridine and 15 cc of acetic 100 
anhydride for 18 hours. The mixture is then 
poured on ice, is rendered alkaline with 2 N 
caustic soda solution and is extracted thrice 
with 50 cc of ether. The ether phase is washed 
with water, dried over sodium sulphate and 105 
concentrated by evaporation. The oily residue 
is converted into the hydrogen fumarate, which 
is recrystallized from ethanol/ether. The hy- 
drogen fumarate of the title compound has 
a M.P. of 154—156°. HO 

EXAMPLE 19. 
p - Fluoro - 4 - (3 - methylcarbamoyloxyspiro- 
[indan - 1,3' - pyrrolidin] - T - yl) butyro- 
phenone. 

9.0 g of p - fluoro - 4 - (3 - hydroxyspiro- \15 
[indan - 1,3' - pyrrolidin] - T - yl) butyro- 
phenone and 2.0 g of methyl isocyanate are 
dissolved in 50 cc of methylene chloride. After 
allowing the reaction solution to stand at 



14 



1,401,048 



14 



room temperature for 20 hours, it is concen- 
trated by evaporation, and the resulting oil is 
converted into the hydrogen fumarate. After 
recryscallization from ethanol/ether, the hy- 
5 drogen fumarate of the title compound has 
a MJ\ of 167—169°. 

EXAMPLE 20. 
p - Fluoro - 4 - (5 - methyl - 3 - propionyl- 
oxyspirofindan - 13' - pyrrolidinj - 1'- 
10 yl) butyrophenone. 

p - Fluoro - 4 - (3 - hydroxy - 5 - methyl- 
qriio[indan - 1,3' - pyrrolidin] - V - yl) 
butyrophenone is reacted with propionic acid 
anhydride in a manner analogous to that de- 
15 scribed in Example 18. The hydrogen fumar- 
ate of the title compound has a M.P. of 153 — 
155° (from ethanol/ether). 

EXAMPLE 21. 
4 - (5 - Chloro - 3 - methylcarbamoylspiro- 
20 [indan - 1,3' - pyrrolidinj - 1' - yl) - p- 
fluorobutyrophenone. 

4 - (5 - Chloro - 3 - hydroxyspiro [indan- 
1,3' - pyrrolidin] - 1' - yl) - p - fluorobutyro- 
phenone is reacted with methyl isocyanate in 
25 chloroform in a manner analogous to that 
described in Example 19. Reaction time 24 
hours at the boil. The hydrogen fumarate 
of the tide compound has a M.P, of 151— 
153° (from ethanol/ether). 

30 EXAMPLE 22. * 

2 - [3 - (3 - Hyoroxyspirofindan - 1,3'- 
pyrrolidin] - 1' - yl)propyl] - 2 - (p- 
fluorophenyl) - 1,3 - dioxolane. 
15 g of spiro[indan - 1,3' - pyrrolidin] - 
35 3-ol are dissolved in 200 cc of dimethyl form- 
amide and heated to 100° for 20 hours with 
18 g of sodium carbonate and 23 g of 2 - (3- 
chloropropyl) - 2 - (/> - fluorophenyl) - 1,3'- 
dioxolane. Filtration is subsequently effected, 
40 the filter residue is washed with 150 cc of 



chloroform and the organic phases are con- 
centrated. The title compound obtained as 
yellow oil is purified by chromatography. Thin 
layer chromatogram: Rf value 0.600 (adsor- 
bent: silica gel, eluant: benzene/ethanol/am- 45 
monia 15:4:0.2). 

The hydrogen fumarate of p - fluoro - 4- 
(3 - hydroxyspiro [indan - 1,3' - pyrrolidin]- 
1' - yl) butyrophenone, obtained by hydrolysis 
of the ketal group of the title compound, has 50 
a M.P. of 174 — 176° (from ethanol/ether). 

Hvdrolvsis is effected by dissolving the title 
compound in 300 cc of chloroform and stirring 
at room temperature for 1£ hours with 250 
cc of 2 N hydrochloric add. The solution is 55 
then made alkaline with caustic soda solution, 
the chloroform phase is separated, and the 
crude p - fluoro - 4 - (3 - hydroxyspiro- 
[indan - 1,3' - pyrrolidin] - 1' - yl) butyro 
phenone, obtained after concentrating the 60 
chloroform phase, is converted into the hydro- 
gen fumarate with fumaric add. 

In analogous manner to that described in 
the preceding Example, 2 - [3 - (3 - hydroxy- 
spirofindan - 1,3' - pyrrolidin] - 1' - yl)- 65 
propyl] - 2 - (p - (fluorophenyl) - 1,3- 
dioxane may be produced. 

The following compounds of formula 1^ 
may be produced in a manner analogous to 
that described in Example 22 and may be 70 
characterized by the melting point of the 
hydrogen fumarate of the butyrophenone de- 
rivative obtained by hydrolysis of the com- 
pound: 
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250 cc amounts of ether. The ether phase 
is washed with water, dried over sodium 
sulphate and concentrated by evaporation. 
1' - Benzyl - 3 - acetoxyspiro [ indan - 1,3'- 
5 pyrrolidine] is obtained as light yellow oil, 
which is used for the next reaction without 
purification. 

b) 30.0 g of the product obtained above are 
dissolved in 300 cc of ethanol, 3.0 g of 

10 palladium charcoal are added, and hydro- 
genation is effected at 50° and a hydrogen 
pressure of 76 atmospheres for 12 hours. 
Filtration is effected, the ethanofis distilled 
off, and 3 - acetoxyspiro [indan - 1,3'- 

15 pyrrolidine] is obtained as residue in the 
form of an almost colourless oil, which is 
used as such for the next reaction. 

EXAMPLE 35. 
p - Fluoro - 4 - (3 - methylcarbamoyloxy- 
20 spiro[indan - 1,3' - pyrrolidin] - 1' - yl) 
butyrophenone. 

3 - Methylcarbamoyioxyspiro [indan - 1,3'- 
pyrrolidine] is reacted in a manner analogous 
to that described in Example 1 B), and the 
25 title compound is converted into its hvdrogen 
fumarate. MP. 167—169° (from ethanol/ 
ether). 

The starting material may be obtained as 
follows: 

30 A. 56.0 g of 1' - benzyl - 3 - hydroxyspiro- 
indan - 1,3' - pyrrolidine] and 10.0 g of 
methyl isocyanate are dissolved in 500 cc 
of methylene chloride. After allowing the 
reaction solution to stand at room temper- 

35 ature for 20 hours, the solvent is distilled 
off. The resulting oily 1' - benzyl - 3- 
methylcarbamoyloxyspiro [indan 1,3'- 
pyirolidrae] is used for the next reaction 
without purification. 

40 B. 250 g of the product obtained above are 
dissolved in 300 cc of ethanol, and hydro- 
genation is effected in the presence of 3.0 
g of palladium charcoal at 50° and a hy- 
drogen pressure of 51 atmospheres for 15 

45 hours. The catalyst is then filtered off, 
the ethanol is removed by distillation, and 
3 - methylcarbamoyloxyspiro [indan - 1,3'- 
pyrrolidine] is obtained as residue. The 
oily product is used for the next reaction 

>0 without further purification. 

WHAT WE CLAIM IS:— 
1. A process for producing a compound of 
formula I, 

(CH 2 ) 3 -A-^J^- F 




wherein 



R x is hydrogen, alkyl of 1 to 3 carbon 
atoms, fluorine, chlorine, bromine or 
methoxy, 

R 2 is hydrogen, alkyl of 1 to 3 carbon 

atoms, chlorine or methoxy, or 
Ri and R 2 are ortho one to another and 

together form a methylene dioxy group, 
R* is hydroxy, alkylcarboxy of 2 to 5 carbon 

atoms or monoalkylcarbamoyloxy of 2 

to 5 carbon atoms, and 
A is carbonyl, 1,3 - dioxolan - 2 - ylidene 

or 1,3 - dioxan - 2 - ylidene, 

comprising 

a) reacting a compound of formula II, 



n 



wherein R l9 R 2 and Rs are as defined above, 
with a compound of formula III, 

X-(CH 2 ) 3 -A^^>-f m 




7< 



wherein 

X is chlorine, bromine, iodine or an organic 

sulphonic add radical and 
A is as defined above and which when 
carbonyl, may be protected by ketal, 
thioxo or thioketal formation, 
and when required removing any carbonyl 
protecting groups from the resulting com- 
pound, 

or b) reacting a compound of formula la, 



75 



80 




la 



wherein Rj, R 2 and A are as defined above, 85 
with a compound of formula JVa, 



X 1 — CO — R 4 



TVa 



wherein 



R., is alkyl of 1 to 4 carbon atoms, and 
X 1 is chlorine, bromine or — O . CO . R 4 90 
wherein R< is as defined above, 
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to produce a compound of formula lb, 




lb 



. wherein R l3 R 2 , R 4 and A are as defined 
above, 

5 or c) reacting a compound of formula la with 
a compound of formula TVb, 



OCN— R 4 



IV* 



wherein R 4 is as defined above, 
to produce a compound of formula Ic, 




wherein R x , R 2 , R 4 and A are as defined 



2. A process according to Claim 1, substan- 
tially as described herein with reference to the 

15 Examples. 

3. A compound of formula I wherever pro- 
duced by the process of either of the preceding 
claims. 

4. A compound of formula I as defined in 
20 Claim 1, other than p - fluoro - 4 - (3 - hy- 
droxyspiro [indan - 13' - pyrrolidin] - 1'- 
yl) butyrophenone. 

5. A compound according to either of Claims 
3 or 4, wherein R x and R 2 of formula I are 

25 each hydrogen. 

6. A compound according to either of 
Claims 3 or 4, wherein one of Ri and R 2 of 
formula I is other than hydrogen and is in the 
5-position of the indan nucleus. 

30 7. A compound according to any one of 
Claims 3 to 6, wherein Ra of formula I is 
methylcarboxy or methylcarbamoyloxy. 

8. A compound according to any one of 
Claims 3 to 7 in 1RS,3RS racemic form. 

35 9. A compound according to any one of 
Claims 3 to 7 in 1RS,3SR racemic form. 

10. A compound according to any one of 
Claims 3 to 7 wherein A is carbonyl. 

11. p - Fluoro - 4 - (3 - hydroxy - 6- 
40 methoxyspirofindan - 1,3' - pyrrolidin - IV 

yl) butyrophenone. 

12. 4 - (6 - Chloro - 3 - hydroxyspiro- 
[ indan - 1,3' - pyrrolidin] - 1' - yl) - p- 
fluorobutyrophenone. 



13. 4 - (4 - Chloro - 3 - hydroxyspiro- 45 
[indan - 1,3' - pyrrolidin] - 1' - yl) - p- 
fluorobutyrophenone. 

14. 4 - (5 - Chloro - 3 - hydroxyspiro- 
[indan - 1,3' - pyrrolidin] - V - yl) - p- 
fluorobutyrophenone. 50 

15. p - Fluoro - 4 - (3 - hydroxy - 4- 
methoxyspiro[indan - 13' - pyrrolidin] - 1'- 
yl) butyrophenone. 

16. p - Fluoro - 4 - (3 - hydroxy - 6- 
methylspiro[indan - 1,3' - pyrrolidin] - 1' - yl) 55 
butyrophenone. 

17. p - Fluoro - 4 - (5 - fluoro - 3 - hy- 
droxyspirofindsn - 1,3' - pyrrolidin] - 1'- 
yl) butyrophenone. 

18. p - Fluoro - 4 - (3 - hydroxy - 5- 60 
methoxyspirofindan - 1,3' - pyrrolidin] - 1'- 

yl) butyrophenone. 

19. p - Fluoro - 4 - (3 - hydroxy - 5- 
methylspiro [indan - 1,3' - pyrrolidin] - 1'- 

yl) butyrophenone. 65 

20. 4 - (5,7 - Dichloro - 3 - hydroxyspiro- 
[indan - 13' - pyrrolidin] - 1' - yl) - p- 

. fluorobutyrophenone. 

21. 4 - (4,5 - Dichloro - 3 - hydroxyspiro- 
[indan - 13' - pyrroUdin] - 1' - yl) - p- 70 
fluorobutyrophenone. 

22. 4 - (3 - Hydroxy - 5,6 - dimethoxy- 
spirofindan - 13' - pyrrolidin] - 1' - yl) - p- 
fluorobutyrophenone. 

23. 4 - (3 - Hydroxy - 5 - isopropyispiro- 75 
[indan - 1,3' - pyrroUdin] - 1' - yl) - p- 
fluorobutyrophenone. 

24. 4 - (3 - Hydroxy - 5,7 - dimethyl- 
spiro[indan - 13' - pyrrolidin] - 1' - yl) - p- 
fluonAutyrophenone. 80 

25. 4 - (3 - Acetoxyspiro [ indan - 1,3 - 
pyrroUdin] - 1' - yl) - p - butyrophenone. 

26. p - Fhioro - 4 - (3 - methylcarbamoyl- 
oxyspiro[indan - 1,3' - pyrrolidin] - 1' - yl) 
butyrophenone. 85 

27. p - Fluoro - 4 - (5 - methyl - 3- 
propionyloxyspiro [ indan - 13' - pyrrolidin] - 
1' - yl) butyrophenone. 

28. 4 - (5 - Chloro - 3 - methylcarbamoyl- 
spiro[indan - 13' - pyrrolidin] - 1' - yl) - p- 90 
fluorobutyrophenone. 

29. 2 - [3 - (3 - Hydroxyspiro [indan - 13'- 
pyrrolidin] - 1' - yl)propyl] - 2 - (p - fluoro- 
phenyl) - 13 - dioxolane. 

30. 2 - [3 - (5 - Chloro - 3 - hydroxyspiro- 95 
[indan - 1,3' - pyrrolidin] - V - yl)propyl]- 

2 - (p - fluorophenyl) - 13 - dioxolane. 

31. 2 - [3 - (3 - hydroxy - 4 - methoxy- 
spirofindan - 13' - pyrrolidin] - 1' - yl)- 
propyl] - 2 - (p - fluorophenyl) - 13 - di- 100 
oxolane. 

32. 2 - [3 - (3 - hydroxy - 6 - methoxy- 
spirofindan - 13' - pyrrolidin] - 1' - yl)- 
propyl] - 2 - (p - fluorophenyl) - 1,3- - di- 
oxolane. 105 

33. 2 - [3 - (4 - Chloro - 3 - hydroxy- 
spiro f indan - 1,3' - pyrrolidin] - 1' - yl)- 
propyl] - 2 - (p - fluorophenyl) - 1,3 - di- 
oxolane. 
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34. 2 - F3 - (6 - Chloro - 3 - hydroxyspiro- 
findan - 1,3' - pyrrolidin] - 1' - yl)propyl]- 
2 - (p - fluorophenyl) - 1,3 - dioxolane. 

35. 2 - [3 - (3 - hydroxy - 6 - methylspiro- 
5 [indan - 13' - pyrrolidin] - 1' - yl)propy!]- 

2 - (p - fluorophenyl) - 13 - dioxolane. 

36. 2 - [3 - (3 - hydroxy - 5 - methoxy- 
spiro[indan - 13' - pyrrolidin] - 1' - yl)- 
propyl] - 2 - (p - fluorophenyl) - 1,3 - di- 

10 oxolane. 

37. 2 [3 - (5 - fluoro - 3 - hydroxyspiro- 
f indan - 13' - pyrrolidin] - V - yl)propyl]- 
2 - (p - fluorophenyl) - 13 - dioxolane. 

38. 2 - [3 - (3 - hydroxy - 5 - methylspiro- 
15 [indan - 1,3' - pyrrolidin] - V - yl)propyl]- 

2 - (p - fluorophenyl) - 1,3 - dioxolane. 

39. 2 - [3 - (4,5 - Dichloro - 3 - hydroxy- 
spirofindan - 1,3' - pyrrolidin] - 1' - yl)- 
propyl] - 2 (p - fluorophenyl) - 13 - <E- 

20 oxolane. 



40. 2 - [3 - (5,7 - Dichloro - 3 - hydroxy- 
spirofindan - 1,3" - pyrrolidin] - 1' - yl)- 
propyl] - 2 - (p - fluorophenyl) - 1,3- 
dioxolane. 

41. A compound according to any one of 25 
Claims 3 to 40 in acid addition salt form. 

42. A pharmaceutical composition which 
comprises a compound according to any one of 
Claims 3 to 40, in free base or pharmaceutic- 

ally acceptable acid addition salt form, in asso- 30 
nation with a pharmaceutical carrier or 
diluent. 
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